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(54) INSERTION DETECTION METHOD FOR POWER WINDOW DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To always perform accurate insertion detection by setting 
two reference decision values corresponding to opening and closing of a door at the time 
of the insertion detection of the power window of a hard top type automobile. 
SOLUTION: The insertion detection method of the power window device is constituted 
so that it is provided with a sash window, a window opening and closing motor 4, a 
motor drive part 3, a door opening and closing detection means IB and a control part 9 
for stopping and reversely rotating the motor 4 at the time when additional external 
force exceeds a reference decision value. In this case, a first reference decision value and 
a second reference value smaller than it are set in a reference decision value, the first 
reference decision value is set within the whole insertion detection range, the second 
reference decision value is set in at least a part of the insertion detection range. The 
first reference decision value is used for insertion detection at the time of detection of 
the closed state of the door of a detection means B, and the first reference decision value 
or the second reference decision value is used to be selected on window monitoring 
position information at the time of the detection of the opened state of the detection 
means IB. 
[Claim(s)] 

[Claim 1] The sash loess window with which the automobile door was equipped The 
motor which opens and closes a window by drive The motorised section which drives the 
aforementioned motor A detection means to detect the switching condition of the 
aforementioned door The control unit which the external force which joins a window at 
the time of window opening and closing is always detected as the window position 
Monitoring Department which supervises a window position, and suspends or reverses 



the aforementioned motor when the external force and the criteria decision value which 
were detected are compared and the aforementioned external force exceeds the 
aforementioned criteria decision value Power window equipment equipped with the 
above puts, and it is the detection method, the aforementioned criteria decision value 
Consist of the different 2nd criteria decision value from the 1st criteria decision value 
and it, and a window puts the aforementioned 1st criteria decision value, and it is set as 
all the ranges of the detection range. When the aforementioned window puts the 
aforementioned 2nd criteria decision value, it is set as some [ at least ] ranges in the 
detection range and the aforementioned detection means detects one side of the 
switching condition of the aforementioned door, When a window puts, the 
aforementioned 1st criteria decision value is used for detection and the aforementioned 
detection means detects another side of the switching condition of the aforementioned 
door, Based on the window surveillance positional information from the aforementioned 
window position Monitoring Department, it is characterized by carrying out selection 
use of the aforementioned 1st criteria decision value or the aforementioned 2nd criteria 
decision value. 

[Claim 2] The power window equipment according to claim 1 characterized by for a 
window putting and being used in the field by the side of the window closed position in 
the detection range puts, and the aforementioned 2nd criteria decision value is the 
detection method. 

[Claim 3] The power window equipment according to claim 2 characterized by being 
used in the field from the abbreviation mid-position in the detection range to [ a window 
puts and ] a window closed position puts, and the aforementioned 2nd criteria decision 
value is the detection method. 

[Claim 4] The power window equipment according to claim 1 characterized by for a 
window putting and being used for all the ranges of the detection range puts, and the 
aforementioned 2nd criteria decision value is the detection method. 

[Claim 5] The aforementioned window puts, the power window equipment according to 
claim 4 characterized by being chosen so that the aforementioned 1st criteria decision 
value and the aforementioned 2nd criteria decision value may turn into an equal value 
from the window open position in the detection range in the field which reaches the 
abbreviation mid -position puts, and it is the detection method. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In case power window equipment puts 
this invention and the door window of a hardtop type automobile is especially opened 



and closed with respect to the detection method, the power window equipment which 
can perform detection of a certain body having been put correctly corresponding to the 
switching condition of a door puts it, and it relates to the detection method. 
[0002] 

[Description of the Prior Art] Conventionally, in the power window equipment of an 
automobile, various things are known as what performs detection which a window puts, 
and the power window equipment of an indication is in JP, 6 1-6098 1,A as an example in 
it. 

[0003] The power window equipment of the indication to aforementioned JP,61-60981,A 
It is what uses motor-load current value for the parameter value for carrying out 
detection which a window puts. Divide the total displacement range of a window into 
two or more division move fields, and the reference current value showing the propriety 
of generating which a window puts to each division move field is set up beforehand. The 
detected motor-load current value (former) is compared with the reference current value 
(latter) set as the division move field for two or more division move fields of every, and 
when the former exceeds the latter sharply, it is judged as what the insert lump of a 
window generated. 

[0004] In this case, when setting up a reference current value beforehand for two or 
more division move fields of every, the power window equipment of the indication to 
aforementioned JP,61-60981,A carried out move (opening and closing) operation of the 
window into two or more division move fields, when insertion of a window did not occur, 
calculated the peak value of the motor- load current acquired in each division move field, 
and has set up the reference current value based on the calculated peak value. 

[0005] In addition, in the power window equipment which performs detection which a 
window puts, what replaced with motor-load current value and uses motor-load torque 
as parameter value for detecting insertion of a window is known. 

[0006] by the way, as a window form of an automobile door A window sash frame is 
prepared in the upper part of a metal door in one as adopted by usual automobile. The 
thing of the form which carries out opening-and-closing movement after the window 
was inserted in within this window sash limit and the upper part of a window has been 
regulated by the window sash frame (this is hereafter called 1st window form), A 
window sash frame is not prepared in the upper part of a metal door, but there is a thing 
(this is hereafter called 2nd window form) of form that the upper part of a window 
carries out opening-and-closing movement of the free space of the metal door upper part 
as adopted by hardtop type automobile. 



[0007] Here, drawing 6 is the perspective diagram showing the outline structure of the 
known hardtop type automobile equipped with the 2nd window form. 
[0008] As shown in drawing 6 , the hardtop type automobile 60 The front (anterior part) 
door 61 and front window 61U which are attached in the front door 61 possible 
[ movement ], and open and close the upper part of the front door 61, It is attached in 
the rear (posterior part) door 62 and the rear door 62 possible [ movement ], set-up 
arrangement is carried out between rear window 62U which opens and closes the upper 
part of the rear door 62, and the floor of a body center section and a roof, and the middle 
pillar 63 which holds the rear door 62 possible [ opening and closing ] is provided. 
[0009] When it is in the state where the front door 61 closed, and front window 61U In 
case the free space of the front door 61 upper part is moved, where the middle pillar 63 
is contacted, a part of the inside (field by the side of in the car) When it is in the state 
where fluctuate where friction is produced, and the rear door 62 closed similarly 
between front window 6 1U and the middle pillar 63, namely, rear window 62U In case 
the free space of the rear door 62 upper part is moved, a part of the inside (field by the 
side of in the car) is in the state in contact with the middle pillar 63, namely, where 
friction is produced between rear window 62U and the middle pillar 63, it fluctuates. 
[0010] When it is in the state where the front door 61 opened, on the other hand, front 
window 61U In case the free space of the front door 61 upper part is moved, in the state 
where the middle pillar 63 is not contacted When it is in the state where fluctuate in the 
state where friction is not produced and the rear door 62 opened similarly between front 
window 61U and the middle pillar 63, namely, rear window 62U In case the free space of 
the rear door 62 upper part is moved, it is in the state where the middle pillar 63 is not 
contacted, namely, fluctuates in the state where friction is not produced between rear 
window 62U and the middle pillar 63. 

[0011] Thus, in a hardtop type automobile, when a window moves free space according 
to the switching condition of a door, the frictional force between middle pillars does not 
join a window, or frictional force is added, and the motor- load torque value of the drive 
motor to which a window is moved (upper and lower sides) differs as the result. 
[0012] 

[Problem(s) to be Solved by the Invention] As parameter value for detecting insertion of 
a window, the known power window equipment using motor-load torque When it applies 
to the detection which the power window of the usual automobile puts Since it moves 
after start, there is nothing to the switching condition of a door and each window has 
been regulated by the window sash frame, the motor-load torque of the drive motor to 
which a window is moved If it sets up based on the torque value to which a window is 



moved, it is sufficient for the criteria decision value which judges whether there was. 
any insertion of a window that what is necessary is to take into consideration only the 
torque value to which a window is moved. 

[0013] however, as parameter value for detecting insertion of a window When the 
aforementioned known power window equipment using motor-load torque is applied to 
the detection which the power window of a hardtop type automobile puts For example, 
when the front door 61 is open and front window 61U is moving the free space of the 
front door 61 upper part The motor-load torque of the drive motor to which it is moving 
to the middle pillar 63 in the non-contact state, and front window 61U is moved If the 
criteria decision value which judges whether there was any insertion of a window that 
what is necessary is to take into consideration only the torque value to which front 
window 61U is moved like the case of the usual automobile is set up based on the torque 
value to which front window 61U is moved, it will be sufficient for it. 
[0014] On the other hand, when the front door 61 has closed and front window 61U is 
moving the free space of the front door 61 upper part, the middle pillar 63 is contacted. 
The motor-load torque of the drive motor to which it is moving where front window 61U 
is joined by frictional force, and front window 61U is moved It is necessary to take into 
consideration the comprehensive torque value which added the torque value 
corresponding to the frictional. force by contact between front window 61U and the 
middle pillar 63 to the torque value to which front window 61U is moved. It is necessary 
to set up the criteria decision value which judges whether there was any insertion of a 
window based on this comprehensive torque value. 

[0015] And as parameter value for detecting insertion of a window, the criteria decision 
value which judges whether there was any insertion of a window in the aforementioned 
known power window equipment using motor-load torque is made to correspond to the 
switching condition of a door, and is not set up. If set up based on the comprehensive 
torque which expresses the motor-load torque of a drive motor when the door has closed 
the criteria decision value in the aforementioned known power window equipment in 
the detection which the window of a hardtop type automobile puts, when the door is 
open and an insert lump occurs, since the criteria decision value is a comparatively big 
value, there is a problem that where of the detection at the time of an insert lump 
occurring will be overdue. 

[0016] this invention solves such a trouble, and in case the purpose performs detection 
which the power window of a hardtop type automobile puts, it is to set up two criteria 
decision values corresponding to the switching condition of a door, and for the power 
window equipment which made it possible to always perform exact detection to put put, 



and offer the detection method. 
[0017] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the 
power window equipment of this invention puts, the detection method A criteria 
decision value is divided into the different 2nd criteria decision value from the 1st 
criteria decision value and it. It is what the window put the 1st criteria decision value, it 
was set as all the ranges of the detection range, and the window put the 2nd criteria 
decision value, and is set as some [ at least ] ranges in the detection range. When a 
detection means detects one side of the switching condition of a door, a window puts, the 
1st criteria decision value is used for detection and a detection means detects another 
side of the switching condition of a door, the window surveillance positional information 
from the window position Monitoring Department - being based - the [ the 1st criteria 
decision value or ] - a means by which 2 criteria decision value is used alternatively is 
provided 

[0018] When it is detected according to the aforementioned means that the door of a 
hardtop type automobile has closed, Detection which a window puts based on the 1st 
criteria decision value set up beforehand is performed, the [ moreover, / the 2nd criteria 
decision value smaller than the 1st criteria decision value set up beforehand similarly 
when it is detected that the door is open, or ], since detection which a window puts 
alternatively based on 1 criteria decision value is performed The power window 
equipment [ start, and there is nothing to the switching condition of a door, and ] which 
can always perform exact detection to put is obtained. 
[0019] 

[Embodiments of the Invention] Power window equipment puts in the gestalt of 
operation of this invention, the detection method The sash loess window with which the 
automobile door was equipped, and the motor which open and close a window by drive, 
The motorised section which drives a motor, and a detection means to detect the 
switching condition of a door, The external force which joins a window at the time of 
window opening and closing is always detected as the window position Monitoring 
Department which supervises a window position. It is a thing equipped with the control 
unit which suspends or reverses a motor when the external force and the criteria 
decision value which were detected are compared and external force exceeds a criteria 
decision value, a criteria decision value Consist of the different 2nd criteria decision 
value from the 1st criteria decision value and it, and a window puts the 1st criteria 
decision value and it is set as all the ranges of the detection range. When a window puts 
the 2nd criteria decision value, it is set as some [ at least ] ranges in the detection range 



and a detection means detects one side of the switching condition of a door, the time of a 
window putting, the 1st criteria decision value being used for detection, and a detection 
means detecting another side of the switching condition of a door - the window 
surveillance positional information from the window position Monitoring Department - 
being based -- the [ the 1st criteria decision value or ] selection use of the 2 criteria 
decision Value is carried out 

[0020] In one form of operation of this invention, power window equipment puts, and a 
window puts the 2nd criteria decision value and it is being used for the detection 
method in the field by the side of the window closed position in the detection range. 

[0021] In other one form of operation of this invention, power window equipment puts 
and the detection method is used in the field from the abbreviation mid-position in the 
detection range to [ a window puts the 2nd criteria decision value and ] a window closed 
position. 

[0022] In the form of further others of operation of this invention, power window 
equipment puts, and a window puts the 2nd criteria decision value and it is being used 
for the detection method in all the ranges of the detection range. 

[0023] In the suitable example of the form of operation of this invention, power window 
equipment puts, and the detection method is chosen so that the 1st criteria decision 
value and the 2nd criteria decision value may turn into an equal value in the field from 
the window open position in the detection range to [ a window puts and ] the 
abbreviation mid-position. 

[0024] When according to the form of operation of these this inventions detection in the 
window of a hardtop type automobile to put is performed and it detects that the door is 
closed down Based on the 1st criteria decision value to which the comparatively big 
value which considered the frictional force between a window and a middle pillar, and 
corrected the usual reference value is set beforehand, it is made to perform detection in 
a window to put. moreover, when it detects that the door has opened wide Since it is 
made to perform detection which a window puts based on the 2nd criteria decision value 
almost equal to the usual criteria decision value smaller than the 1st criteria decision 
value set up beforehand Start, there are not whether the door is open or it has closed, 
detection which an exact window always puts can be performed, and it is lost that the 
detection to put is injured by that cause behind time. 
[0025] 

[Example] Hereafter, the example of this invention is explained with reference to a 
drawing. 



[0026] Drawing 1 is the block block diagram showing the power window equipment with 
which the power window equipment by this invention puts, and the detection method is 
enforced, and power window equipment is applied to the front door and rear door of a 
hardtop type automobile. 

[0027] As shown in drawing 1 , power window equipment is equipped with window 
open/close switch 1A, door open/close switch IB, the micro control unit (MCU) 2, the 
motorised section 3, a motor 4, a pulse generator 5, a pull-up resistor 6, the partial 
pressure resistor 7, and the pulse transmission line 8. In addition, in order to give 
explanation simple, one of front doors is indicated in drawing 1 . 

[0028] Moreover, drawing 2 (a) is pulse generating principle structural drawing of a 
pulse generator used for the power window equipment of the illustration to drawing 1 , 
and drawing 2 (b) is the wave form chart showing 2 phase square wave pulse generated 
from a pulse generator at the time of the drive of a motor. 

[0029] As shown in drawing 2 (a), a pulse generator 5 is body of revolution 51. A hall 
device 52 and 53 It has. 

[0030] And window open/close switch 1A is three switches 11 operated manually 
individually, 12, and 13. It provides. These switches 11 Or 13 In inside, it is a switch 11. 
It is ordered elevation (close) operation of a window and is a switch 12. It is for ordering 
it downward (open) operation of a window, and is a switch 11 and 12. It moves in the 
direction in which the window was specified only while operating it, and is a switch 11 
and 12. A halt of operation also stops movement of a window. Switch 13 It is ordered 
automatic continuation of operation and is a switch 13. Switch 11 If it operates 
simultaneously, although a window will begin elevation (close) operation as mentioned 
above, they are after that, a switch 13, and a switch 11. It stops, when elevation (close) 
operation of a window is continued and a window arrives at the topmost part of a 
window frame, even if it suspended operation. Moreover, switch 13 Switch 12 If it 
operates simultaneously, although a window will begin downward (open) operation as 
mentioned above too, they are after that and a switch 13. Switch 12 It stops, when 
downward (open) operation of a window is continued and a window arrives at the 
bottom of a window frame, even if it suspended operation. 

[0031] Moreover, door open/close switch IB is opened and closed corresponding to front 
door (with no illustration) opening and closing. 

[0032] MCU2 possesses control and operation part 9, memory 10, the motorised voltage 
detecting element 11, the pulse edge counter 12, and a timer 13. In these components, 
control and operation part 9 Generate the control signal corresponding to the operation 
state of switching equipment 1, and this control signal is supplied to a motor 4 through 



the motorised section 3. Carry out the rotation drive of the motor 4, and it is based on 
the stored data simultaneously memorized by the data supplied from the motorised 
voltage detecting element 11 or the pulse edge counter 12, and memory 10. 
Predetermined data processing, a predetermined data operation, etc. are performed, 
and the rotation state of a motor 4 is controlled through the motorised section 3. 
memory 10 ^- the 1st criteria median storage area 101, the 2nd criteria median storage 
area 102, the criteria allowed value storage area 103, the starting cancellation storage 
area 14, and the total number storage area 105 of torque data from five becoming 
storage areas are provided The motorised voltage detecting element 11 detects partial 
pressure voltage showing the mounted power supply (dc-battery) voltage obtained by 
the point of the partial pressure resistor 7 pressuring partially. Pulse edge UNTA 12 
detects the pulse edge of 2 phase square wave pulse supplied from the pulse generator 
5. 

[0033] The motorised section 3 is two inverters 31 for control signal reversal, and 32. 
Two relays 33 which carry out a change setup of the rotation of a motor at normal 
rotation, an inversion, or a halt, and 34 Two diodes 35 for sparks generating prevention, 
and 36 It provides and the rotation drive of the motor 4 according to the state of the 
control signal supplied from MCU2 is performed. 

[0034] It is combined with the window of an automobile through the window drive with 
which the axis of rotation is not illustrated, and a motor 4 closes a window at the time of 
rotation of a motor, for example, the right direction rotation, and opens a window at the 
time of opposite direction rotation. 

[0035] As the motor 4 is equipped directly and it is shown in drawing 2 (a), a pulse 
generator 5 body of revolution 51 by which it was attached in the axis of rotation of a 
motor 4, and the south pole and N pole were magnetized by the opposite periphery 
portion This body of revolution 51 The hall device 52 arranged so that 2 phase pulse 
which differs in 90-degree phase mutually at the time of rotation of a motor 4 may be 
generated near the periphery portion, and 53 It provides, and if a motor 4 rotates - 
the rotation - body of revolution 51 simultaneous rotation is carried out and it is shown 
in drawing 2 (b) - as - two hall devices 52 and 53 Body of revolution 51a magnetization 
portion - detecting - two hall devices 52 and 53 from - 2 phase square wave pulse used 
as one period which shifted the term 1/4 round mutually is outputted at the time of 1 
rotation of a motor 4, respectively 

[0036] A pull-up resistor 6 serves as an output of switching equipment 1, and an input of 
MCU2 from three parallel-connection resistance connected between 8V power supplies, 
and is three switches 11, 12, and 13. Supply voltage (8V) is supplied to the input of 



MCU2 at the time of un-operating it. 

[0037] The partial pressure resistor 7 consists of two resistance by which the series 
connection was carried out to the mounted power supply (dc-battery) between 
groundings, and the node of these resistance is connected to the motorised voltage 
detecting element 11 of MCU2. 

[0038] The pulse transmission line 8 consists of two series resistance connected between 
two pull-up resistors connected between the output of a pulse generator 5, and 8V power 
supply, the capacitor connected between this output and grounding, and a synchronous 
output and the input of the pulse edge counter 12 of MCU2, and transmits 2 phase 
square wave pulse outputted from the pulse generator 5 to the pulse edge counter 12. 
[0039] When a motor 4 rotates and switching action of a window is performed, 2 phase 
square wave pulse generated in the pulse generator 5 is supplied to MCU2 through the 
pulse transmission line 8. At this time, the pulse edge counter 12 detects each pulse 
edge (a standup and falling) of 2 phase square wave pulse, and whenever a pulse edge 
comes, it supplies an edge-detection signal to control and operation part 9. Control and 
operation part 9 count the supply timing of an edge-detection signal by the timer 13, 
and measures the arrival time interval (this is henceforth called edge interval data) of 
one edge-detection signal and one edge -detection signal following it. In addition, this 
edge interval data is obtained whenever [ one ] a motor 4 rotates 1/4. 
[0040] By the way, in order to detect the existence to a window to put in the power 
window equipment of the illustration to drawing 1 , motor-load torque value is used as 
the detection parameter, and the 1st criteria median, the 2nd criteria median, and the 
criteria allowed value are also set up based on motor-load torque. Moreover, the 1st 
criteria median, the 2nd criteria median, and criteria allowed value of the motor-load 
torque to which the division move field divided into plurality based on the number of 
counts counted for every arrival of edge interval data is set, and the power window 
equipment of the illustration to drawing 1 set beforehand the total displacement field 
(move field between an open position and a closed position) of a window to each division 
move field are set up, respectively. 

[0041] The case where drawing 3 divides the total displacement field of the window in 
the power window equipment of the illustration to drawing 1 into the division move 
field of 36, It is the property view showing an example of the 1st criteria median of the 
motor-load torque set as each division move field, respectively, the 2nd criteria median, 
and a criteria allowed value, moreover, drawing 4 In one division move field in the 
division move field of 36 shown in drawing 3 , it is the property view showing an 
example in the state where the edge interval data of 32 come. [0042] In drawing 3 , a 



vertical axis shows motor-load torque, and a horizontal axis shows the number of counts 
counted for every arrival of edge interval data, when a window moves toward a closed 
position from an open position, the lower stair-like property Si and S2 the [ of motor- 
load torque / the 1st and ] - the stair-like property Al of 2 criteria median and a top, 
and A2 [ and ] the [ the 1st and ] - 2 criteria median Si and S2 the [ of the motor-load 
torque which added the criteria allowed value of a fixed value, respectively, and was 
acquired / the 1st and ] - 2 criteria decision value Al - A2 it is - the circumstances 
curve of motor-load torque in case a dotted line M does not have an insert lump of the 
body to a window, and an alternate long and short dash line H are circumstances curves 
of motor- load torque when there is an insert lump of the body to a window Moreover, in 
drawing 4 , a vertical axis shows the value of edge interval data, and when a window 
moves in the direction of a closed position from an open position, a horizontal axis shows 
the number of counts counted for every arrival of edge interval data, and shows the 
example when a noise joins some places. 

[0043] Since the edge interval data of 32 are obtained in each division move field when 
edge interval data are obtained whenever [ one ] the motor 4 rotated 1/4, and a window 
moves the range from an open position to a closed position (i.e., when it moves in the 
division move field of 36), the edge interval data of about 1200 will be obtained on the 
whole. 

[0044] the 1st criteria median Si of the motor-load torque shown in drawing 3 here 
When the front door has closed, namely, when door open/close switch IB has closed, It is 
the motor-load torque value needed for movement of a front window when there is no 
substantial insert lump by the front window, in fact The weight of a window, the 
frictional force between a window and a middle pillar, etc. are what is measured as 
motor-load torque. It is the 1st criteria median Si till then every [ when there is no 
insert lump, whenever it is determined based on the already measured torque value and 
a window moves ]. The new 1st criteria median Si It is the so-called thing which is 
updated and which is learned, the same - carrying out — the 2nd criteria median S2 of 
motor-load torque When the front door and the rear door are open (i.e., when door 
open/close switch IB is open), motor-load torque It is the motor-load torque value 
needed for movement of a front window when there is no substantial insert lump by the 
front window, in fact It is that by which the weight of a window etc. is mainly measured 
as motor-load torque. It is the 2nd criteria median S2 till then every [ when there is no 
insert lump, whenever it is determined based on the already measured torque value and 
a window moves ]. The new 2nd criteria median S2 It is the so-called thing which is 
updated and which is learned. 



[0045] The 1st criteria median SI The 2nd criteria median S2 It is the range which 
moves while a front window and a rear window rub against a middle pillar at least, as 
shown in drawing 3 , i.e., the range from the staging area in a total displacement field to 
a closed position, and is the 1st criteria median Si. The 2nd criteria median S2 It is set 
up so that it may become large, and the 1st criteria median storage area 101 The 1st 
criteria median SI memorized It is made to set it as the total displacement field of a 
front door beforehand, and is the 2nd criteria median storage area 102. The 2nd criteria 
median S2 memorized Although it is made to set it as the field between close-by-pass- 
bulb-completely fields beforehand from the staging area of the total displacement field 
of a front door The 1st criteria median Si and the 2nd criteria median S2 which were 
set up beforehand It is set as a value to which those differences become large one by one 
as those differences are small and go to a close-by-pass-bulb-completely field from the 
aforementioned staging area in the range near the aforementioned staging area. 
[0046] Moreover, as shown in drawing 3 , start a division move field's existence position 
and there is no criteria allowed value of motor-load torque, it is constant value and, 
generally the value which is decided by specification etc. and which it put between the 
window when an insert lump arose, and converted into motor torque the maximum 
permissible force which can be impressed to a body, and the value which added a certain 
amendment to the value is used. 

[0047] Next, drawing 5 is a flow chart which shows the circumstances of the outline at 
the time of detecting by a window putting between drawing 1 using the power window 
equipment of illustration of operation. 

[0048] The circumstances of the power window equipment of illustration of operation 
are explained to drawing 5 at drawing 1 using the flow chart of illustration. 
[0049] First, before operation of the flow chart of illustration explains to drawing 5 , the 
following operation is performed in power window equipment. 

[0050] (Namely, one switch 11 in switching equipment 1, for example, a switch, It is a 
switch 11 when it is operated. The input of connected MCU2 changes from 8V potential 
to grounding potential.) The inputted grounding potential is answered, the control 
signal which carries out the right direction rotation of the motor 4 is supplied to the 
motor-control section 3, the motor-control section 3 answers a control signal, and control 
and the operation part 9 of MPU2 are two relays 33 and 34. It changes and the right 
direction rotation of the motor 4 is carried out. If a motor 4 carries out the right 
direction rotation, it will move in the direction which a window (a front window or rear 
window) closes through the window drive connected with the motor 4. Moreover, the 
pulse generator 5 attached in the motor 4 generates 2 phase square wave pulse, and 



generated 2 phase square wave pulse is supplied to the pulse edge counter 12 of MCU2 
by rotation of a motor 4 through the pulse transmission line 8. 

[0051] Here, it is a switch 11. It is a switch 11 when operation is suspended. The input of 
connected MCU2 changes from grounding potential to 5V potential. The control signal 
which answers 5V inputted potential and stops rotation of a motor 4 in the motor- 
control section 3 is supplied, the motor-control section 3 answers this control signal, and 
control and the operation part 9 of MPU2 are two relays 33 and 34. It changes, supply of 
the power supply to a motor 4 is stopped, and rotation of a motor 4 is stopped. If rotation 
of a motor 4 stops, operation of the window drive connected with the motor 4 will stop, 
and a window will stop in the present position. Moreover, if rotation of a motor 4 stops, 
generating of 2 phase square wave pulse of the pulse generator 5 attached in the motor 
4 will also be stopped, and 2 phase square wave pulse will no longer be supplied to the 
pulse edge counter 12 of MCU2. 

[0052] (Next, other switches 12 in switching equipment 1, for example, a switch, When 
it is operated, it is a switch 12 like the above-mentioned case. The input of connected 
MCU2 changes to grounding potential.) The inputted grounding potential is answered, 
the control signal which carries out opposite direction rotation of the motor 4 is supplied 
to the motor-control section 3, the motor-control section 3 answers this control signal, 
and control and the operation part 9 of MPU2 are two relays 33 and 34. It changes and a 
motor 4 is rotated to an opposite direction. When a motor 4 rotates to an opposite 
direction, it is made to move in the direction which opens a window through the drive 
connected with the motor 4. If a motor 4 rotates also in this case, the pulse generator 5 
attached in the motor 4 will generate 2 phase square wave pulse, and generated 2 phase 
square wave pulse will be supplied to the pulse edge counter 12 of MCU2 through the 
pulse transmission line 8. 

[0053] Then, switch 12 It is a switch 11 when operation is suspended. Switch 13 It is a 
switch 12 when it operates simultaneously. Switch 13 Operation in which the same 
operation as each above-mentioned operation was performed, or operation at the time of 
operating simultaneously also applied to each above-mentioned operation 
correspondingly is performed. 

[0054] When such operation is performed, it judges whether in Step Si, control and the 
operation part 9 of MCU2 detected first the pulse edge of 2 phase square wave pulse 
supplied from the pulse generator 5 in the pulse edge counter 12. And it shifts to the 
following step S2 at the time of (Y) it was judged that detected the pulse edge, and this 
step Si is repeated and performed at the time of (N) it was judged that had not yet 
detected the pulse edge on the other hand. 



[0055] Next, in Step S2, control and operation part 9 acquire the edge interval data 
showing a time interval with the time of the count of a timer 13 detecting a pulse edge 
the time of detecting a pulse edge last time, and this time, when the pulse edge counter 
12 detects a pulse edge. 

[0056] Subsequently, in Step S3, control and operation part 9 judge whether they are 
whether the acquired pulse -separation data are a thing more than convention time (for 
example, 3.5msec), and regular edge interval data, or it is a noise. And it shifts to the 
following step S4 at the time of (Y) judged that edge interval data are a thing more than 
convention time, and edge interval data do not fulfill convention time, namely, at the 
time of (N) judged to be a noise, it returns to the first step SI, and operation after Step 
SI is performed repeatedly. In addition, in this judgment, when superposition addition 
of the noise is carried out at edge interval data, it is judged that it is regular edge 
interval data. 

[0057] In continuing step S4, control and operation part 9 acquire the partial pressure 
voltage detected by the partial pressure resistor 7 in the motorised voltage detecting 
element 11 as motorised voltage E. 

[0058] Then, in Step S5, control and operation part 9 calculate using the motorised 
voltage E and the edge interval data Pw which were acquired, and computes the motor- 
load torque Tc. Calculation of the motor-load torque Tc is computed based on the 
following formula (1). Namely, [0059] 
[Equation 1] 
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[0060] Although not illustrated by drawing 1 , in memory 10 In this case, the first half 
term of a formula (1) {kt and (E/Rm) -Tm}, Namely, one timetable which the calculation 
result which shows the dependence term of the motorised voltage E has memorized 
corresponding to the value of each motorised voltage E, Another timetable which the 
calculation result which shows the second half term of a formula (1) {(ke-kt )/(Rm-Pw)}, 
i.e., the dependence term of the edge interval data Pw, has memorized corresponding to 
the value of each edge interval data Pw is prepared. In case control and operation part 9 
compute the motor-load torque Tc, from the motorised voltage E measured at the time, 
and the edge interval data Pw The calculation result which shows the dependence term 
of the motorised voltage E corresponding to those values If it reads from the one 
aforementioned timetable, it reads from the timetable according to above of the 
calculation result which shows the dependence term of the edge interval data Pw and 
motor-load torque Tc is computed using the read calculation result, the motor-load 
torque Tc is quickly computable. 

[0061] Next, in Step S6, control and operation part 9 judge whether whether operation 
of the during starting of a motor 4 having been completed and during-starting 
cancellation were completed. And it shifts to the following step S7 at the time of (Y) 
judged that operation of during starting was completed, and on the other hand, at the 
time of (N) judged that operation of during starting is not yet completed, it returns to 
the first step Si, and operation after Step Si is performed repeatedly. 
[0062] The reason forjudging whether operation of the during starting of a motor 4 was 
completed here Since it is the stage where the internal torque of a motor 4 changes from 
an adult state to the during starting of a motor 4 very much at a steady state, if an 
insert lump is judged based on the motor torque value measured at this time If it is 
because a result which produces the. incorrect judgment with what the insert lump 
produced in the window is brought and this big motor torque value is used by 
measurement of big motor- load torque value for renewal of a criteria median It is 
because it may be set as the value a new criteria median did not make a mistake in 
suiting the actual condition. 

[0063] For this reason, when it is judged that operation of the during starting of a motor 
4 is not completed, equalization processing of the motor torque value for updating a 
criteria median is not performed so that it may mention later. In this case, when a 
judgment whether operation of the during starting of a motor 4 was completed is not 
made based on a period after detecting the first pulse edge until it detects the pulse 
edge of the number of times of predetermined and operation of the during starting of a 
motor 4 is not completed, it is the starting cancellation storage area 104 of memory 10. 



That is memorized. 

[0064] Subsequently, in Step S7, control and operation part 9 judge whether the front 
door is open based on the switching condition of door open/close switch IB **. And it 
shifts to the following step S8 at the time of (Y) judged that the front door is open, and, 
on the other hand, shifts to other step S10 at the time of (N) judged that the front door is 
not open. 

[0065] It sets to continuing Step S8, and, for control and operation part 9, the current 
position of a front door is the 1st criteria median Si. The 2nd criteria median S2 It 
judges whether it is the field where it carries out and a different value is set up. And it 
shifts to the following step S9 at the time of (N) judged to be the field where a value 
which shifts to Step S10 and is different on the other hand is not set up at the time of 
(Y) judged to be the field where a different value is set up. 

[0066] the 1st criteria median Si corresponding to [ in / step S9 / at this time ] the 
current position of a front door in control and operation part 9 The 1st criteria median 
storage area 101 from — it reads 

[0067] moreover, the 2nd criteria median S2 on Step S10 and corresponding to the 
current position of a front door in control and operation part 9 The 2nd criteria median 
storage area 102 from — it reads 

[0068] In Step Sll next, control and operation part 9 the 1st criteria median Si read in 
the motor-load torque Tc and step S9 which were computed in Step S5 criteria allowed 
value storage area 103 from the 1st criteria decision value Al which added the read 
criteria allowed value — or the 2nd criteria median S2 read in Step S10 Criteria allowed 
value storage area 103 from - the 2nd criteria decision value A2 which added the read 
criteria allowed value It compares. 

[0069] subsequently, the motor- load torque [ in / Step Sll / on Step S12 and / in control 
and operation part 9 ] Tc, the 1st criteria decision value Al, or the motor-load torque Tc 
and the 2nd criteria decision value A2 comparison — the motor-load torque Tc -- the 1st 
criteria decision value Al the / or / - 2 criteria decision value A2 It judges whether it is 
the following, and the motor-load torque Tc — the 1st criteria decision value Al the [ or ] 
- 2 criteria decision value A2 at the time of (Y) judged to be the following, it returns to 
the first step SI, and operation not more than step Si performs it again - having — on 
the other hand -- the motor-load torque Tc - the 1st criteria decision value Al the [ or ] — 
2 criteria decision value A2 At the time of (N) it was judged that had exceeded, it shifts 
to Step SI 3. 

[0070] In continuing Step SI 3 control and operation part 9 A control signal is supplied 
to the motor-control section 3, and it is two relays 33 and 34. [ whether it changes, 



rotation of a motor 4 is stopped and movement of a window is stopped and ] Or so that 
rotation of a motor 4 may be rotated in the direction contrary to the hand of cut till then, 
it may be made to move movement of a window in the direction contrary to the direction 
till then and a part of body put between the window may not be injured Or protection 
operation is carried out so that the body put between the window may not be damaged, 
and this control action of a series.of is terminated. 

[0071] In the old explanation in this example, although it is a thing about one side of a 
front door, the same composition is adopted also about another side of a front door, and 
the rear door, and the same method is adopted. 

[0072] In addition, it sets to this example and is the 1st criteria decision value Al, A 
setting field is chosen so that it may become the total displacement field of a front door 
and a rear door, and it is the 2nd criteria decision value A2. Although the example 
which chose the setting field so that it might become the field which reaches a close-by- 
pass-bulb-completely field from the staging area of the aforementioned total 
displacement field is given The 2nd criteria decision value A2 by this invention A setting 
field may not be restricted when choosing such a field, it may choose the other field, for 
example, the field near the close-by-pass-bulb-completely field in the field from a 
staging area to a close-by-pass-bulb-completely field, and may choose the 
aforementioned total displacement field. 

[0073] However, the 2nd criteria decision value A2 When a setting field is chosen as the 
aforementioned total displacement field, operation of Step S8 shown in drawing 5 is 
omitted in operation in this example, and also it is account of 2nd criteria median 100 
million area 102 of memory 10. It is necessary to enlarge storage capacity. And the 2nd 
criteria decision value A2 set as the field from the staging area in the aforementioned 
total displacement field to a full open field A value is the 1st criteria decision value Al 
set as this field. It becomes equal to a value. 

[0074] Thus, according to the detection method, by the power window equipment in this 
example putting The 1st criteria decision value Al beforehand set up when it is detected 
that the door of a hardtop type automobile has closed Detection which it is based and a 
window puts is performed, moreover, the 1st criteria decision value A 1 similarly set up 
beforehand when it is detected that the door is open The small 2nd criteria decision 
value A2 the [ or ] - 1 criteria decision value Al Since detection which it is based and a 
window puts alternatively is performed, start and there is nothing to the switching 
condition of a door, always It becomes possible to perform exact detection to put, and the 
detection to put is not overdue. 
[0075] 



[Effect of the Invention] As mentioned above, when according to this invention detection 
in the window of a hardtop type automobile to put is performed and it detects that the 
door has closed Detection which a window puts based on the 1st criteria decision value 
of a comparatively big value which considered and corrected the frictional force between 
a window and a middle pillar is performed to the usual criteria decision value. Moreover, 
when it detects that the door is open the [ the 2nd criteria decision value almost equal to 
the usual criteria decision value smaller than the 1st criteria decision value, or ], since 
detection which a window puts alternatively based on 1 criteria decision value is 
performed Start, there is nothing to opening and closing of a door, and detection which 
an exact window always puts can be performed, and behind time, it is injured, or the 
detection to put puts, and it is effective in a body not being damaged. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram showing the power window equipment with 
which the power window equipment by this invention puts, and the detection method is 
enforced. 

[Drawing 2] It is the wave form chart showing 2 phase square wave pulse generated 
from pulse generating principle structural drawing of a pulse generator and the pulse 
generator in the power window equipment of the illustration to drawing 1 . 
[Drawing 3] the [ of the motor- load torque set as drawing 1 to the division move field in 
the power window equipment of illustration / the 1st and ] - the [ 2 criteria median, the 
1st, and ] - it is the property view showing 2 criteria decision value 

[Drawing 4] In one division move field in each division move field shown in drawing 3 , 
it is the property view showing an example in the state where two or more edge interval 
data come. 

[Drawing 5] It is the flow chart which shows the circumstances of the outline at the time 
of detecting by a window putting between drawing 1 using the power window 
equipment of illustration of operation. 

[Drawing 6] It is the perspective diagram showing the outline structure of a known 

hardtop type automobile. 

[Description of Notations] 

1A Window open/close switch 

IB Door open/close switch 

11 -13 Switch 

2 Micro Control Unit (MCU) 

3 Motorised Section 
31 32 Inverter 



33 34 Relay 
35 36 Diode 

4 Motor 

5 Pulse Generator 

51 Body of Revolution 

52 53 Hall Device 

6 Pull-up Resistor 

7 Partial Pressure Resistor 

8 Pulse Transmission Line 

9 Control and Operation Part 

10 Memory 

101 1st Criteria Median Storage Area 

102 2nd Criteria Median Storage Area 

103 Criteria Allowed Value Storage Area 

104 Starting Cancellation Storage Area 

105 The Total Number Storage Area of Torque Data 

11 Motorised Voltage Detecting Element 

12 Pulse Edge Counter 

13 Timer 
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[0 0 2 0] #IS91©*J6© 1 OWJg&lCiJUT. /1"7 

-c-r > H««©i**aJMfttt*jStt. us 2 iwsi 

Sr^-Y > H©»E*ii*tft»HeH©+©!>-f > K£B3ffig 
«©»BTgJ8 *>©-C&-5. 

[0 0 2 1] *^HJ©§IM©<ffi© 1 t?©^tt*5^T> 
^7-^^ >K*«©SE*ii*«»*ifett, fg2»p¥ij 
^«*7-f > F©t**ii*^^HeH© t f©lilS«t i rafi[B^ 
e>7^>h*:£H&g{CS£««T&fflLTV>*fc©T* 
*• 

[0 0 2 2] **W©*JS©S&H«©»J8K*l»T. 
/X«7-9-f>HS«©**a*«»5Erfet4, $2i?|j 
ftg*»>-r > H©»E*ji*.«l«IieH©ikl5HT^ffl LT 
^*%>©Tf*«. 

[0 0 2 3] *»W©*Jfi©»»©»aiWC*lr»T, A 

>K*«©SE*a*«»*»fa. C"f>H©t* 

^W&SM&fcjaSH©*©'^ > K£BMfcga> ^BS+ra&g 

m v \,m z> «t 3 teas? s nr ^ <& t> ©t<& -a. 
[0024] nne>©*^sj©His©^ic<fcntf, a 

— K h y^ISWO'J'f >KK:m:tS&*&*©&fcj 

\z «, ss©*?pffl * 7 -r > h t <p m tf ^ - 1 ©ra©» 

* Jin* L T^IE t Ac it few* £ fcg ©^fg5£ $ tlT 
^•5Jg 1 S2P*fJ^MICSo'UT7'f > KfC 
^•©^»$-fT^«fcplCL, Sfc, F7#H;ttLTH4£ 
£ Srtfcttt Lfc £ # iCtt, 311 »ip*ijj£ffi «fc 0 /Js$ lr>»# 
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©S* J W«*fclt««b^i : fK«SnT^*SB2 3Mii!R| 
tiKS^Tf-f > F©&^i*^©&»£fT5«k3 K 

D&<, jE*ft^-f >K©flE*a*©*»*ff5 

[0 0 2 5] 

[HiS^J] £AT> *%91©3gffi0!l&BI9e#JlBUTIB91 

?•*>. 

10 [0 0 2 6] Bill *mmiZ£2>/V7-0-( >Fgg 
©j**^^^ffi*s^5tl^>A-'7-7-i' > Fgg£ 

70>h FT&tfUT FTfCA7-7'1*>Fgg;Wiffl 
$riTVi-S>fc©Trfe^o 
[0 0 2 7] HlC*3ft5±5l:. 
gte, >HHBX-f y^l At. FTBUeiX-Y^ 
lBt, V-f i7D$!lPrL--y F (MCU) 2t, ^E— ^ 
-ffiI6gB3t. t-^-4i, /^;i-X^±§§5 

20 m.w*mm\z-?z>tztt>\z, muz&^x 

it. ya>h F7©f*3© l •oiz-zmTO&mWLLTi* 

[0 0 2 8] Sfc, m2 (a) te, 0 1 l;:BjS©A••7— 
, 7-^ > Kggfcffl^5ft5rw*f8£g©/w;*fg£lit 
S«i00T&D. 02 (b) tt, ^-^-©^iftBttC, 

[0 0 2 9] 02 (a) fC^Sn-Si'SfC. a;p^^* 
S5(l Elg#5| i, ^-Mf 5 2 . 5 3 
30 T^-5„ 

[0 0 3 0] ^IT. >FB8IBX'f y^l Att, « 

S'jtx¥»)itfp$n-5>3<a©x-r-y5 i i i , i 2 , i 3 £ 

C.ne.©X-f ^^li 7iSl3 ©^T. X-f 
•y^li «, 7-f>K©±# (R) ftffs£»<fr-r*t>© 
T^O, X-f>y?l 2 tt. 7-Y>H©TIS (PB) »fp* 
Jt^-T-Sfei^WfeWTfeoT. X-T-y^li. l2^r^ 

L, X-f-y?l,» 1 2 ©J»ffSff±-r*t. r 7-T>F 

o&mh»±?z>. x-r->^i 3 n, mftcD&mmmz 

40 fg^r-r-5t.©T*oT, X-f ^^13 tMyfl 1 <h 
^fBU^Sf^-r^t. HtKE©J;'3fc7'r>F^±# (Bf) 
»fP*Jfi»***. ^©^. X-f -y^lstX-f -y^li 
©Sfls^lfltbTfc. >F©±# (K) »fPdW^ 

£*a. >F**«t#©*±a»c»ufct*Kf>ih-r 
-5. x-r ^^i 3 tx'f-yfi! t*raWf»frr 
«>t. *ttoaa»©«fc-5K'>-r>Kjo«-F» (H) »f^i& 

^©^, X-f 7f 1 3 cX'f 1 2 ©^ff 
5r^jtLTt). 7-f>F©T» (93) l6f^**ai^Sn. 

9-r > F&M&omTmzMvttt&z&k-rz. 

50 [0 0 3 1 ] F7§IIBX-f Bit. ya>h 
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H7 (lift L) 

[00 3 2] MCU2H SOT -1^35 9 <h. ^t'Jl 

ot. ^-^-UBiamjE&aiSBi 

f>^12t, ^"f V-l 3 :i*a£>©flf 
f£g3i©*T. ttf|-Sm.9tt. X-f^ggl ©g| 

i ^/vp7.x->>;*^>^ i 2^^^$n-57 f -^ j ?> 

o 3 , sg®i*^>-ti;HEtixU7 i 4 , ^h;i/^^-^ 

&ieisx u 7 i o 5 e> ft z> 5 o ©f2H x >j y 

-So ^-^-Kiij«ffi^mgBi i«, #jE&irE§g 7 ©# 

m/£©&f±5£fT5. /VlXX-yiSOy? 1 2tt, >»t;U7. 
fg£§§ 5 S $ tlfc 2 *BJ5Mm/V\sX (D/t)\,Z X 20 

[0 0 3 3] ^-^-SBlftg|$3tt. fiiflWH§5ti|fcffl©2 
OCD-f >A'-^ 3 i , 3 2 <h. ^E-^-©lHie&IEe. 

gft. f?it©u-rn*Mc^#ia^-rs2c)©'j u- 

3 3 , 3 4 <h, iAc7E^^Kitffl©2<loy-f H 

3 5 . 3 6 iiSrJMIU MCU 2 d^e«$&Stl*»Jfflim 

[0 0 3 4] *-^-4tt. lHltett*iE^$tlTl^l/» 

T*5D, ^-^-CEHsl*. #JAtt\ iE^lSjlElteBttC^ 30 

[0 0 3 5] A\)U;*fg£§g5tt. ; E-^-4JCil«^# 
SnTH*<b©T. 02 (a) tC^$n-5«k5lC, 
^-4<D[Elteffi»C^0#^^>n. ^[6]H/fgB»IZS®S 
Z/N®^«^$n75:|5]^5i ^©[Hl^«c5| ©R 
/S8B#©ifi<J;:, ; E-i5'-4©|HlfePt{cS^itC9 0° & 

-;U*^5 2 . 5 3 t^ftiSUTHS. -f-LT, ^-^ 

-4^iHife-r'5t. ^-©iEietcj;oTiHi^5i hmm 

IsJlgU 02 (b) JC^^n-SiplC, 2<@©*— )Vm 40 
T5 2 . 5 3 a»@IE#5i ©«5Bg&#£&ajU 2<1© 
^^^5 2, 5 3 frb-Ztl^tlt— 9 — 4© 1 

mizimmtttz, m*iz i/4mm-rnrc2m^mm 

[0 0 3 6] •7)\s7y7tg.tfi6te. X-f 1 ©UB 

^7Rl/MCU2©A^i:. 8 vmjgt©Klc«SE$ tl£ 
3@©M?iJ^£&£t#>£>ft.5t>©T, 3(1©X-<^?1 
i. 12. 1 3 ©^j&fmiCMCU 2©A^IC«j!gm)I 

(8 V) 

[0 03 7] #J£ffiJn§g 7 tt, *«cmiH (A' y y- U -) 50 
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timm izm&mm 2 ntz 2 m<D&tnfr ft 9 , cne, 
<D&m.<D&m&.&Mcu 2 ©^-^-^i&mEE^ttigg 1 
1 ictg^ns. 

[0 0 3 8] AJU7.fcM?§8tt. A-;i^fg£g§5©fctS;>j 

1 8 vmait t <Dmz&ffi2 ntz 2 <i© ~?)V7 -j y&m 

*iMCU2<D/^Xl7y*^>^ 1 2©A^t©K 

5 fcb;*j£ii*: 2 ffi^F»jK/t;u^s^;p>cx^ istto 

1 2 tear*. 
[0039] ^r-^-4^(Hifeb. v-iywmmwitt 

/^pxeitss 8 ^ ltm c u 2 
ifssn^, c©£#. /wwr/A'J^nii 2 

tt. x-7^ai^©ttj&^-rs>^*^-fT-i 3t 

Af>hU 1 -P©x.y^tllfi^<i:-etltCi^< IO© 
x^->'^mft^i W iij^pf^pj| (j^pi, ;Ml7-/ 
r^PSx-^i^p) Srfite-r«.„ ft is, ^©X«/vPb1R| 

?-^tt, ^-^-4 75u/4i5ie-r-5a(ci-3#f>n 

•5t)©T*-5. 
[0 0 4 0] 01 ICgl^©/^^ — ">-f>K^ 

fc», ^©^ajA^y-^ t Ltt-^-M h;p^<s 
^rffl^Tiso, ^ia?p+*<ii. m2mm*!km j $>mm 

•So 01 ics^/t 1 ?— ^-r>HSMtt, 9-f> 
k©^»®« (±wtist±ifl&gt©ra©»«!i® 

*£) ?r, X^>?F^P)|7 : -^©flj5|5S(C*^> 
[0 0 4 1] 0 3tt. 01 lC0*©/f7 — >H^M 

icis.t-S^-r > K<o±»M««$ 3 6 ©^f"J^i?ifi«ic 

t-^-ft^h;u^©^i*if6f^{i, f^2mm^m 
Rz^mm^m(D-mt:^-r^amT$>K) , 04 

tt, 0 3IC^^tXfc3 6©»iiJ^lb^>f©10©»iiJ 

&»jSU£|;:*3^t, 3 2 ©x-> ^F^IBx-^^iiJ^-rs 

«^©— e«j^*-r^tt0T*-2>. 

[0 0 4 2] 0 3lCi3^T, i^ifttt^-^-ft^f hJU^ 

■p x^ib l t % . x I/mm?- ? (Dmmm \zu<o> 

V\,tzl]V>h%L*^t. f l/X, T{SI©{ig©«#tt S 

1. s ! « ; t-^-Mi-w©iisyi2aw^ 

fi, ±<8!l©PgS«^ttAi . A 2 tt. Sl&^2lf 
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^ttAi , a 2 t&9, ^.muify^ y F^©4&>#©ft 

^^Htt^ > F^©^©^^^-^*^ 
[0 0 4 3] X-y^PUIHx-^tt. *-9-Aifi\/4 

[0044] ^ lasic^snfc^-^-n^FJi- 

?©SlS*+*iSi II 7n>F F7**BH&T^* 
□ > F^-f > FOSHftfCiJMItSn^*— ^— 

3K-itc. -e-ti*-c©5Bi»qs«f*«[Si j^Srfc&m 

IP*-, KTlBM^fl B*»WV>-CV>**£» 
ftffiFfl^tt. 7D> F^-f > F^©*HW& 
v> <!: £ fc 7 a > F > F ©#ld t 

LT^-f > F *-ft«f WW* t LTH-SJ 

Sn^fcfflT. ^j&^ftVii^KWcffflStifcF 

fittest v-afe5t£ti. ^ >F3&*8Wrr*flEz:i 

-5. 

[0 04 5] SlIWlSi tI2S¥t*IS2 
it. m3lzjji2tiZ>&oiz. ^<t : b. 
> F&tfU 7^-f > F***IHfcr7-<fcl*&bft* tl E>£ilJ 
"T-SigH, IP*., ^»»««fc*»t*'t , IW««* 4 &±EB 
&e£Tf©fafflT. $lI¥t*iSi *sm2»ip*^: 

lSip^^MietixuT i oi tcgetftsti-smia** 

?tCU ^2»*+*ffifB«XU7 1 0 2 KK«S*l* 
f 2SW*iS2(l :7D> F F7©:£&fH)M*£©4 3 
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[0 0 4 6] @3(C^$n?>J:e>lC. ^E-*— ft 

csjjpbJ^s^w^^s^-^- F^ic&mbfcte 

10 [0 0 4 7] @5te, @ltC0*<Dn r 7-9-f> 

[0 0 4 8] El 5 tC@^<D7D— F<£:fflV*T, H 
1 K:0^©/'?'7-£-r > FgS©i&f££#lCOV>Ti&9i 

[0 0 4 9] I3 5{CS*CD7D— ^-T— FwiftfF 

[0 0 5 0] IP*.. y^W.KO^xDl'ZXOT.'i y 

gi^nfcMcu 2 ©a*j#s vse^e.Jgifemst-s 

ft-r*. MPU2<D*!fl-**»9tt. XJjtsntz&M 
fl&iCJfc^LT^-^ — SdSISB 3 (C^E— ^— 4 SriE^lfiJ 
HHEi-*IW»fI*l£«*6U *-^-$«J^SB3«, ©JSP 
ft^tC^bT2 0©'J U-3 3 , 3 4 -t- 
^-4 ^iE^^llHlfe-r-5. ^— 4**iE*l6j|Hlfei"* 
t> q E -^-4(C)SMSnfc'i"f >HIlli^tt 
CM" > F (7 D > F tf-f > F *fctt'J 7^-f > F) 
U^)77|p]lC^il)-r^. ; t-^-4©@felC«t0. 

g2IK8*^LTMCU2©/^W7.Xyv*'?>^ 1 2 

[0051] riT, x-r-v^ii ©»f^^<?it-r^> 

W6 5Viftl:^T5. MPU2©$"lP-^SEgB9 

-^-4©le]fe^^±-r-5$ilPlt^Sr«*St-, ; E-^- 
©JffllgB 3 Z <DM'mmmzfo& IT2 00'JU- 
40 3 3 , 3 4 ^E-^- 4 ^©SiH©«JS$r± 

am±T*£* ^-^-4izm^ntcy-i yvmmm 
es©ibf^*t*?±b. ^-f >F*^eE©^Tff?jh-r-5. 

^-^-4©[Hlfe^±-r*t, ^-^-4tC* 
0 «»6n&/W7*4i 5 © 2 1®35MWW7.<D%>£ 
fcff±L, MCU2©/WXlyy*'»^12l:2« 

[0 0 5 2] ^<C, M^fggirotfCWM'V 

50 X-f -^12 (Cig^$tlfcMCU2©A**^tt! 
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*a»*siigc-r*«»<nt*««u. ^b-^ -swap* 3 r-s. 

mjufiizmmrzt, t-^-4\zm^tirzmmmm «, 3. 5msec) JEA±©t)C9T-*-5^s*\ bh^. 

2©^;pxxyi?*-»^i 2»c«iesn*. bp^. y-ix-?$>z>twmLrc (n) tsa. sso©;*. 

[0 0 5 3] JWv^lj ©«MtM&#jfcbfc* f-^SllrRO. 7.5^ 1 &ft®MffrWI9iEl< 

«. Ht)zB©^i&^tc^i;fci!j^fT^n^„ [0057] «<. ^f'>7's4i:*^T, mm-mrn 

[0 0 5 4] z\<D±otzmvFtf'ftt>nz>tz. t&ebiz, §B9«, *:-*-mmnB£&ih&i nz^x^m&m 

7,=rV7S 1 tC*JHT, MCU2»$iJiai • Sl#g)5 9«, §§ 7 T&itiL^JEmEE^-^-Ki&SflEE t Ltffi 

e.#t^^nfc2ffl*^/tJl-XW/\ , ;i'XX^v ; <&^aib 20 [ 0 0 5 8 ] ggUT. 7.x y 5 IC*5^T. MM ■ $i 

/W*Xy5?e*^ttLTfrittlr>&*IWLfc coffin, ^E-^-jlffi h 71/^ T c ODfftiJte, 

(N) CCXTy^S lS-^OiiLUff-r^. (1) IcS^HTJSttrr*. BP*.. 

[0 0 5 5] Xy^y^S 2lZ&^T. ffilft • St# [0 0 5 9] 

g&9te. /t;i/7.X-7^*>t7>^ 1 -2 AVWT-Xy [f&l] 

E 1 k B • k t 

T c = j ( k t > - T m > - ( 1 ) 

I Rro ' R a ■ P w 

dX-C, T c : ^ - 5r h 

E : ^ - * 

R m : 

k e : ~ 9 - 8 « « Bt 
P w : y'HHf-^ 



[0 0 6 0] cco^-&, Bii:iS3tiTi>SW > 
^E»J 1 O^fC, 5£ (1) ©B9^« {k t • (E/R 40 
m) -Tm} , EP*>> ^-j^-IitEE^ftSaiS 

ITEtl/Tl^ 1 OO^-f Ar—ZfJlst. j£ (1) 

{ (ke-kt) / (Rm • Pw) } , IP*>, x 

CDX^^PplPi^-^PwCOffitC^bTieigbT^^SU 
<&4M At— ^;i/€:RJt, • jRffff 9 fcL ^E-^- 

^<OffiiC^ffbfe^--^-^i!im/EE^ftSS^^-ri+ 50 



-^-^^ hMTc <Z)»tfJ£fT5 £ <hrt*T#£o 
[0 0 6 1 ] #IC, Xf7^S 6lC*3^T, ftjffil - SI® 

fit, fi»WfOttff*«H7Litt*iJ*fU& ( Y) 

it. #(DXx^:/S 7 Jc^firU — \f5* SBfeftOBbfEft* 

*«:»7LT^ft^t«IRL& (N) t*tt. S^cDX 
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[0 0 6 2] ICT, ^-^-4©gtbI$©f!>ffrWfe*7 
-Ml/?ffiCSt?V>T$^&^£¥iJ»TbTb£ 5 t. * 

b fc © t nmmm % £ b ^ & s 
[0 0 6 3] c©fca?K ^-*-4©gl&i$©i!iffr^ 

&ft*lt£l\ ~©4§-g\ qB-^-4ro^ltlP#CDi!lf^^ 
T b fc^g#>©¥iJ»r te, ««JCD/i;WX X y v^&ffi b T 

O^Tfr:btT.3fc©T, 5>-4<Dlg ! Wmv>W)1fe-tfi1& 
TLTl^Vii^, 1 0©eKj*Y>-te.'Hei»X 

|J71 04 tC^-»l'^f51t$n^)< > 
[0 0 6 4] #^T%" T.T-V'JS 7 iCiSt^T. SHP • ^ 

T. yu> h F7#P8^T^£a>S/^£¥ l JWT ; £>. ^b 
T, 7a> F HT*^^T^-5i:#iJKffLfc (Y) t% 
it. X^y 7 S 8 \Z&ftl>, 70>hH7)55 
Bav>T^^^i*iJWbfc (N) teC0X^-yys 
1 0\ZWfrtZ>. 

[0 0 6 5] m<. Xf'^S 8(Ci3^T, Sflffll • SIS 
S&9tt, 7 n > h H 7©ififil)0^ 1 S¥>f*l S i 

<t5f§2»q!+;*MigS2 tbx. s&sfl^iSj^ttT^ 
^t^s^gi^flsit?'. fit, mn.z>m*wt 

mmT°$>z>tmwivzL (n) tmt. ^xt7^s9 

[0 0 6 6] ^©t^, Xf7/S 9fC*5^T. ftlfEP • 
[0 0 6 7] Xr-v-JS 1 OlCiJIrVT, ©Jffll • i£ 

[0 0 6 8] W.Z. 7.T-y7"S 1 1 IC&^T, i&Jffll • M 
^gB9fi, Xr'v7"S 5fc*H»T*fflLfc : fc— ^-fcffif 

F;l^Tc£, X?7^S 9!Ci5^TK*aibit^lS 
«P4"*ffiSi fc, S*|lflF«*IE«XU7 1 0 3 »^^^ 

Xf-^S 1 0tCt5^TM»IiJU^2Si|S**fii 
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S 2 (C, S*fF^«fH«XU7 1 0 3 A^«*ffibfca 

[0 0 6 9] 7fy7*S 1 2 K43^T\ frjffl • 

i£gESB9te, 7.7 ^ 7" S 1 1 tcSttS^r-^-feffiFJU 
J-Tct^lSWJSlAi. $>5t>«> ^-^-Aflf 

^-ftffiMl^TctfmiWMftttAi *4V»ttiB2 

t-^-ft^ h ;w T c 1 MA, $>Z>WZ 
10 5I21WKIA2 KTT*^t«lfc (Y) 

«, ilBOXTy'/SlCID. 7.7y7SHy. 
T©»ff*«*ffSn, -75. t-^-MFJ^Tctf 
^lSipfiJ^filAi *5Uira2SOT^fflA2 ^SA 
TtA-SiWIKrbfc (N) X^y-fS 1 3lZ&ft 

[0 0 7 0] «<, Xf->7'S 1 3(C*5^T. «9 • iK 

©UU— 33> 3 4 £9lSX-> ; &-5'-4©[5]fe$:f?Jt 
S-BrT^-f >P0fMfe€#Jkdtt«#>. ^E-7 
20 -4©0K^^n*T©0te7jl«]tjS5©*l^l-lHlfe^-& 

T 1 ?-^ > K©»»£-Ha*T©#ft£)£©;&ftK:&f&2 

[0 0 7 1] *HSS^JIC*5lt^cn^T©l5eBJlC43ViT 
,7n>bH7©- ^tCO^T©*)©-?**)^ 7U 

> h HTWffiTj&^'J 7 FTlcowr fcHm©*^*^ 

30 [0 0 7 2] «t*. **li«»C*lr»Ttt. SBlXIPWJfe 
«Ai ©RtHt*7D > K H7Rtf 'J 7 H7©4»» 
mmzl3.2>£5\zMft.L. I21¥M1A 2 ©IS^®. 

iztaz&oizmiRvtzm&mtfT^ztfi* it5tw\z&z> 
1 2iws«A 2 ©is^M^tt. d©«t'5^«s-a 
#?T3^-&KKe>n-5fc©T«&<, ^-n^©^» 

40 [0 0 7 3] fcfcb. ^2lM£tAz ©|g*««* 

^«BS$tt-2)ffifC> /t'J 1 0©^2S**^ffiteffiX 
U7 1 0 2 C5E««ii**<t5iJI« ! **. ^b 

x. st(fe±^i)j@«©*©*ram«*^^:&iffl^^M-g) 

«*CK)tSn*SB2S*Pfl«*A2 ©«»4. 

[0 0 7 4] i©<tf)lc, *^llli«fc*Slt*A7-'7'f 

> Hg^©«^ii^»7j*tCj:n«« A- Hhy7"fi 
50 SKj^©H7^HbTV^eitA^aiSnfc^-&. =?WL 
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*©^*fToT^^©T. F7Wgi§Bm&»C«Dft 
[0 0 7 5] 

[^HJW^] «±CDJ;5tC. *^BJlc«tn«. A-F 10 

wmmmizm k ** v . ^ -r > f t * n tr ^ - 1 <d mv>& 
i a*p«**fc*-^u»Ta««fc»>-f > 

FW&^&^cD&ft^oT^-SODT. FTOgBHKfli 
-5. 

[0 2] SI l:Bi©A7- O-i >\ t &mzt$ft2,/V\' 
fE*an-S2ti^igE/t;VX<£-^-r^@T*-5. 30 

im3] muzmynvrtv-o^ > pmmiz&^T. # 
mummmzssfeznrz^-f-fkiiiibfrznm i rzs 



[14] @3lc*anfeS»fiJ^ib®a+«lo©5J-tiJ 
[EI 5] SllC^OA^-^^FSM^/B^T. 9 

[E6] RttwA-Khy^ueis^Kottswjtss-r 
ia ^-i>vmm7.-i 

IB K7^X-f7f 

1 1 ~ 1 3 x-r^^ 
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